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TRAINING PROGRAMS IN REMOTE SENSING FOR PROFESSIONALS, 
STUDENTS AND THE GENERAL PUBLIC 

R .  Galeano 

1. WE L I V E  IN A TIME OF ACCELERATED CHANGE /1* 

L e t ' s  suppose t h a t  mankind does n o t  have 500,000 b u t  o n l y  

50,000 y e a r s  o f  h i s t o r y .  I n  o r d e r  t o  make t h i s  i n f o r m a t i o n  more 

c o m p r e h e n s i b l e ,  l e t ' s  reduce  t h i s  t o  a s i m p l e  f i g u r e  o f  50 

y e a r s .  On t h i s  t i m e  s c a l e ,  o n l y  1 0  y e a r s  ago we s t o p p e d  b e i n g  

c a v e - d w e l l e r s ;  5 y e a r s  ago we i n v e n t e d  p i c t o r a l  w r i t i n g ;  2 y e a r s  

ago C h r i s t i a n i t y  began; 1 5  months ago we had  t h e  f i r s t  p r e s s ;  1 0  

days  ago we used e l e c t r i c i t y ;  t h e  n igh t  b e f o r e  l a s t  t h e  f i r s t  

a i r p l a n e  f l e w ;  y e s t e r d a y  morn ing  t h e  r a d i o  was i n v e n t e d ;  l a s t  

n i g h t  t e l e v i s i o n  began. When we began t o  r e a d  t h i s  a r t i c l e  t h e  

c o m m e r c i a l  j e t  was c o n s t r u c t e d ;  and f r a c t i o n s  o f  a second ago we 

a r r i v e d  on t h e  moon. When we f i n i s h  t h i s  p a r a g r a p h  we w i l l  h a v e  

c o m m e r c i a l  s a t e l l i t e s  whose onboard s e n s o r s  p e r m i t  one m e t e r  

r e s o l u t i o n s .  

I f  we l o o k  a t  human knowledge we f i n d  a c o n s t a n t  s i m i l a r  t o  

t h e  v e l o c i t y  o f  change: f r o m  C h r i s t  t o  1750 human knowledge 

d o u b l e d  once; f r o m  1750 t o  1900 i t  d o u b l e d  a g a i n ;  f r o m  1900 / 2  

t o  1950  i t  d o u b l e d  once more; f r o m  1950 t o  1960 i t  d o u b l e d  y e t  

a g a i n ;  f r o m  1960 t o  1965 i t  doub led  one more t ime .  As t i m e  

c o n t i n u e s ,  i t  seems t h a t  w i t h  each day a s h o r t e r  p e r i o d  o f  t i m e  

i s  needed f o r  knowledge t o  doub le .  

- 

The t r a n s i t i o n  from s c i e n t i f i c  d i s c o v e r y  t o  c o m m e r c i a l  u s e  

s h o r t e n e d  i n  s i m i l a r  p r o p o r t i o n s .  From s c i e n t i f i c  d i s c o v e r y  t o  

i n d u s t r i a l  use, 112 y e a r s  were needed f o r  pho tog raphy ,  5 6  y e a r s  

f o r  t h e  te lephone ,  35 y e a r s  f o r  t h e  r a d i o ,  15  y e a r s  f o r  r a d a r ,  

"Numbers i n  t h e  m a r g i n  i n d i c a t e  p a g i n a t i o n  i n  t h e  f o r e i g n  t e x t .  
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1 2  y e a r s  f o r  t h e  t e l e v i s i o n ,  6 y e a r s  f o r  t h e  a t o m i c  bomb, 5 

y e a r s  f o r  t h e  t r a n s i s t o r ,  and 3 y e a r s  f o r  i n t e g r a t e d  c i r c u i t .  

We l i v e  i n  a t i m e  o f  c o n s t a n t  change t h a t  imposes new i d e a s  

i n  o u r  e d u c a t i o n .  A c c o r d i n g  t o  P i e r r e  Mass6, "Even i f  man were  

t o  r e m a i n  i n  t h e  same p l a c e ,  t h i n g s  wou ld  change a round  him. 

There  a r e  t o o  many a g i n g  i deas ,  c o m p l e t e d  e v e n t s ,  t e c h n i q u e s  

which have become o b s o l e t e ,  a n t i q u a t e d  c i t i e s .  And a t  t h e  same 

t i m e ,  t h e r e  a r e  t o o  many new i d e a s ,  u n p u b l i s h e d  e v e n t s ,  

u n d e s c r i b e d  t e c h n i q u e s ,  c i t i e s  w i t h o u t  roo ts . I1  

I f  we th ink abou t  t h e  s c h o o l  o f  tomor row and what e d u c a t i o n  

w i l l  become w i th in  t h e  n e x t  30 y e a r s  i n  d e v e l o p e d  c o u n t r i e s ,  we 

w i l l  b e  a b l e  t o  f o r e s e e  a r e a l i t y  t h a t  w i l l  r e p r e s e n t  f o r  u s  t h e  

p o s s i b i l i t y  o f  a g r e a t  l e a p ,  s i m i l a r  t o  t h e  one we made when we 

went f r o m  t h e  mule  t o  t h e  a i r p l a n e .  

, P h y s i c a l l y ,  t h e  s c h o o l  o f  t h e  y e a r  2000 w i l l  have t h e  

f o l l o w i n g  c h a r a c t e r i s t i c s :  t h e r e  b e  no  h e a t i n g  or  r e f r i g e r a t i o n  

u n i t s ;  t h e  most a p p r o p r i a t e  env i ronmen t  w i l l  be m a i n t a i n e d  f o r  

each  o f  t h e  a c t i v i t i e s  accompl ished t h r o u g h  i o n i z a t i o n  

p r o c e s s e s ;  a l l  means o f  communicat ions w i l l  go t h r o u g h  w i r e l e s s  

sys tems,  t h e r e  w i l l  be no  p i p e s :  n o t h i n g  w i l l  be  wasted,  

e v e r y t h i n g  w i l l  be decomposed and c h e m i c a l l y  t r a n s f o r m e d  f o r  

l a t e r  use; t h e r e  w i l l  be no w a l l s :  m a g n e t i c  waves w i l l  

b a l a n c e  t h e  sound, and l i g h t  r a y s  w i l l  f o r m  v i s u a l  b a r r i e r s .  

T h e r e  w i l l  be l a r g e  communal c e n t e r s  l e a r n i n g  w h i c h  a r o u n d  

600,000 s t u d e n t s  w i l l  r e g u l a r l y  a t t e n d .  I n  t h e s e  c e n t e r s  t h e r e  

w i l l  be no c lass rooms  as we know them today ,  b u t  rooms f o r  g r o u p  

d i s c u s s i o n  i n  wh ich  t h e  p r o f e s s o r  w i l l  be o n l y  one more 

p a r t i c i p a n t .  The f u r n i t u r e  used i n  t h e  s c h o o l  o f  tomor row has  

n o t  y e t  been i n v e n t e d .  Each s t u d e n t  w i l l  have  an i n d i v i d u a l  

c a p s u l e  i n  wh ich  t h e  env i ronment  w i l l  be p e r f e c t l y  c o n d i t i o n e d  

f o r  t h a t  p a r t i c u l a r  s t u d e n t ;  i n  t h e  c a p s u l e  he  w i l l  have  a t  h i s  

d i s p o s a l  a t e l e v i s i o n  screen,  a t e l e p h o n e  w h i c h  w i l l  l i n k  him t o  

a compu te r  c i r c u i t ,  and a t e a c h i n g  mach ine  wh ich ,  among o t h e r  

t h i n g s ,  however, w i l l  n o t  r e p l a c e  t h e  t e a c h e r .  

/ 3  - 
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C h i l d r e n  w i l l  b e g i n  s c h o o l  a r o u n d  t h e  a g e  of 2 1 / 2  y e a r s .  
High  s c h o o l  degrees w i l l  b e  g i v e n  a t  t h e  time t h a t  t h e  1 2  t o  15 
b a s i c  c o n c e p t s ,  wh ich  w i l l  n o t  be  l e a r n e d  i n  r e g u l a r  c o u r s e s ,  
a r e  mastered. The  m a j o r i t y  o f  a d u l t s  w i l l  r e g u l a r l y  a t t e n d  
courses and  s e m i n a r s .  F i f t y  p e r c e n t  of t h e  time w i l l  b e  

d e d i c a t e d  t o  i n d i v i d u a l  l e a r n i n g .  S t u d e n t s  w i l l  b e g i n  t o  a t t e n d  
a u n i v e r s i t y  a t  t h e  age o f  15. The p rogram w i l l  l a s t ,  i n  many 
cases ,  10 y e a r s ,  w h i l e  t i t l e s  and  degrees o b t a i n e d  s h o u l d  b e  

r e n e w e d  every 5 y e a r s .  

We l i v e  i n  a time i n  which c h a n g e  and  a c c e l e r a t e d  c h a n g e  
a r e  n a t u r a l .  The  p r e v i o u s  f a c t s  make u s  b e g i n  t o  t h i n k  a b o u t  
wha t  knowledge  was u n t i l  a p p r o x i m a t e l y  1900 a n d  what  i t  i s  t o d a y .  

2. THE NATURE OF KNOWLEDGE UNTIL  1900. THE ROLE OF THE 
PROFESSOR A N D  THE STUDENT.  

U n t i l  t h e  i n v e n t i o n  of t he  press 500 h u n d r e d  yea r s  a g o ,  
i n f o r m a t i o n  was t r a n s m i t t e d  from p e r s o n  t o  p e r s o n .  
G u t e n b e r g  made i t  p o s s i b l e  t h a t  scarce d o c u m e n t a t i o n  w h i c h  

a c c u m u l a t e d  f o r  c e n t u r i e s  was a t  t h e  d i s p o s a l  of  a g r e a t  number  
o f  p e o p l e .  

U n t i l  t h e  e n d  o f  t h e  l a s t  c e n t u r y  k n o w l e d g e  was m o r e  o r  
l e s s  c o n t a i n e d  by t h e  human mind a n d  t h e  l e a r n e d  man was t h e  o n e  
who possessed p r a c t i c a l l y  e v e r y t h i n g  which  was known. T h e  
p r o f e s s o r ' s  j o b  was t o  c o l l e c t  i n f o r m a t i o n .  The  p r o f e s s o r  was 
t h e  r e p o s i t o r y  of t r u t h ,  a n  a b s o l u t e  t r u t h .  His d u t y  was t o  
p r e s e n t  t h i s  t r u t h  t o  h i s  s t u d e n t s  a n d  d e f e n d  i t  be fo re  t h e m .  
I n  g e n e r a l ,  a l l  d o u b t  and  c o n t r a d i c t i o n  o n  t h e  p a r t  o f  s t u d e n t  
c o n s t i t u t e d  d i s r e s p e c t ;  a l l  d o u b t  on t h e  p a r t  o f  t h e  p r o f e s s o r  
was  c o n s i d e r e d  i g n o r a n c e ;  t o  accept  a n  unknown theme  i m p l i e d  t h e  
loss of  p r o f e s s i o n a l  p r e s t i g e  and  t h e  respect  of t h e  s t u d e n t s .  
T h e  p r o f e s s o r  was c o r r e c t  a n d  s h o u l d  a c t  b a s e d  o n  t h a t  premise.  

The  s t u d e n t ' s  j o b  was t o  l e a r n  wha t  t h e  p r o f e s s o r  s a i d  t o  

h im.  He s h o u l d  t r y  t o  p u l l  t h e  maximum amount  of i n f o r m a t i o n  
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p o s s i b l e  o u t  of  h i s  t e a c h e r .  H i s  f u n c t i o n  was n o t  t o  d i s c u s s  o r  
t o  d o u b t ,  b u t  t o  memorize. The s t u d e n t  was expec ted  t o  know t h e  

f o r m u l a s ,  t h e  f a c t s ,  t h e  c o r r e c t  t e c h n i q u e s ,  t h e  r i g h t  answers .  

To l e a r n  was t o  c o l l e c t  some i n f o r m a t i o n  and know t h e  s c i e n t i f i c  

t r u t h  abou t  i t .  On t h e  day o f  t h e  exam t h e  s t u d e n t  was e x p e c t e d  

t o  r e t u r n  t o  h i s  p r o f e s s o r  e v e r y t h i n g  wh ich  had been passed o n  

t o  h i m .  When t h e  s t u d e n t  knew as much as h i s  p r o f e s s o r ,  he was 

a b l e ,  i n  t i m e ,  t o  become a p r o f e s s o r .  

3. THE NATURE OF KNOWLEDGE AFTER 1900. THE ROLE OF THE 

PROFESSOR AND THE STUDENT 

The c o n s t a n t  sea rch  f o r  b e t t e r  means o f  communica t ion  and 

t r a n s f e r  o f  i n f o r m a t i o n  s t e p  by s t e p  l e a d  t o  t h e  i n v e n t i o n  o f  

t h e  t e l e g r a p h ,  t h e  te lephone ,  t h e  phonograph, pho tog raphy ,  and 

c o n s i d e r a b l y  m u l t i p l i e d  t h e  p o s s i b i l i t i e s  o f  t r a n s f e r r i n g  

i n f o r m a t i o n .  I n  response t o  an enormous e x p l o s i o n  i n  t h e  r a t e  

o f  s c i e n t i f i c  i n v e s t i g a t i o n ,  a t r u e  r e v o l u t i o n ,  l a r g e l y  f i n a n c e d  

b y  t h e  superpower governments,  t o o k  p l a c e  i n  i n f o r m a t i o n  methods .  

/ 5  t h e  r a d i o .  Around t b e  m i d d l e  o f  t h e  c e n t u r y ,  t e c h n o l o g y  - 

With t h e  r i s e  o f  s c i e n t i f i c  i n v e s t i g a t i o n  and t h e  

c o n s i s t e n t  development  o f  g r e a t  t h e o r i e s ,  t h e  m a j o r i t y  o f  

knowledge becomes r e l a t i v e  and, i n s t e a d  o f  o n l y  one p o i n t  o f  

v i e w ,  t h e r e  a r e  now many w i t h  w h i c h  t o  r e c o n c i l e .  We possess  

o n l y  f a c e t s  o f  t h e  t ru th .  The f a c t s  o f  c o u r s e  c o n t i n u e  t o  be 

i m p o r t a n t ,  b u t  perhaps  w h a t  i s  more i m p o r t a n t  i s  t h e  p o i n t  o f  

v i e w  f r o m  wh ich  one can c o n t i n u e  t o  c a l l  them f a c t s .  

If we c o n s i d e r  t h a t  t h e  h i g h e s t  p e r c e n t a g e  o f  s c h o l a r s  and  

t e c h n i c i a n s  t h a t  mankind has p roduced  a r e  s t i l l  l i v i n g  t o d a y ,  

t h a t  each y e a r  produces some 10 p e r c e n t  more s c h o l a r s  t h a n  t h e  

p r e v i o u s  year ,  and t h a t  t h e  means o f  i n v e s t i g a t i o n  becomes more 

abundan t  each t i m e ,  we have t o  c o n c l u d e  t h a t  t h e  b e s t  l e v e l  o f  

a c t u a l  knowledge i s  o n l y  one s t a g e  i n  s c i e n t i f i c  deve lopment  and 

t h e r e f o r e ,  canno t  be c o n s i d e r e d  d e f i n i t i v e  o r  a b s o l u t e .  
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Knowledge of t h i n g s  and  i n f o r m a t i o n  a l o n e  w i l l  n o t  h a v e  a n y  
m e a n i n g ,  j u s t  a s  h a v i n g  t h e  a b i l i t y  t o  r e p e a t  names a n d  f o r m u l a s  
w i l l  no  l o n g e r  h a v e  any  meaning.  What w i l l  d i s t i n g u i s h  man f r o m  
m a c h i n e  i s  t h e  i m a g i n a t i o n ,  i n s p i r a t i o n ,  i n t u i t i o n ,  t h e  c r e a t i o n  
o f  i d e a s ,  w h i c h  i s  c h a r a c t e r i s t i c  of t h e  s p i r i t .  Man w i l l  h a v e  
a s  p a r t n e r s  a memory and  t h e  c a l c u l a t i n g  c a p a c i t y  of a m a c h i n e  
w h i c h  a r e  c h a r a c t e r i s t i c s  o f  t h e  c o m p u t e r .  T h i s  new a s s o c i a t i o n  
w i l l  c r e a t e  a n  unknown i n t e l l e c t u a l  d i m e n s i o n ,  t h a t  i n  t ime w i l l  

/ 6  shape  a d i f f e r e n t  w o r l d .  - 

A t  p r e s e n t ,  t h e  p r o f e s s o r  i s  n o t ,  n o r  c a n  h e  be a n y  l o n g e r  
t h e  r e p o s i t o r y  of  t r u t h ;  he  now c a n  r e c o g n i z e  t h a t  l ack  o f  
k n o w l e d g e  a b o u t  a theme o r  some i n f o r m a t i o n ,  e v e n  i f  i t  i s  
w i t h i n  h i s  own s p e c i a l t y ,  w i l l  n o t  c a u s e  him t o  l o s e  h i s  
a u t h o r i t y .  He c a n  no  l o n g e r  hope t h a t  t h e y  w i l l  a c c e p t  h i s  

r e a s o n s  o n l y  f o r  t h e  f a c t  t h a t  h e  i s  a n  a u t h o r i t y .  F u r t h e r m o r e ,  
t o d a y  h e  s h o u l d  r e a l i z e  t h a t  he i s  much more unaware  of  w h a t  h e  

knows;  h e  s h o u l d  know t h a t  h e  w i l l  l e a r n  a l o t  f r o m  h i s  

s t u d e n t s ;  h e  s h o u l d  m a i n t a i n  a c r i t i c a l  a t t i t u d e  t o w a r d  h i s  own 
o p i n i o n s ,  s u r p a s s i n g  any  p o s s i b l e  o b j e c t i o n .  T r a n s m i t t i n g  
k n o w l e d g e  became a g u i d e  i n  the s t u d e n t ' s  s e a r c h i n g  a n d  l e a r n i n g  
p r o c e s s e s .  A good p r o f e s s o r  no l o n g e r  t eaches ,  b u t  l e a r n s  w i t h  

t h e  s t u d e n t s .  

A t  p r e s e n t ,  t h e  s t u d e n t  c a n  n o  l o n g e r  hope t o  become t h e  
r e p o s i t o r y  of t r u t h .  To know i n f o r m a t i o n  from i n f o r m a t i o n  does  
n o t  h a v e  a n y  m e a n i n g  a n d ,  i n  t h e  same manner ,  t r y i n g  t o  know 
e v e r y t h i n g  a b o u t  e v e r y t h i n g  d o e s  n o t  h a v e  a n y  m e a n i n g .  

The s t u d e n t  s h o u l d  t r y  t o  i n v e s t i g a t e ,  a f t e r  w h i c h  h e  
s h o u l d  a r t i c u l a t e  a l l  t h e  i n f o r m a t i o n  h e  receives  - i m a g e s ,  
i d e a s ,  and  f a c t s  - i n t o  some p e r s o n a l  s y s t e m  o f  c o n c e p t s  w h i c h  
serves  a s  a p o i n t  of r e f e r e n c e  f o r  new l e a r n i n g  a n d  r e v i s i n g  
processes  o f  o b s o l e t e  knowledge .  T h e  f u n d a m e n t a l  l a b o u r  i n  t h i s  
f i e l d  s h o u l d  be  t h a t  of g i v i n g  m e a n i n g  t o  o n e ' s  c o n c e p t s  system 
i n  s u c h  a way t h a t  o n e ' s  p e r s o n a l  s y n t h e s i s  res is ts  a n a l y s i s  a n d  
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c r i t i c i s m  and i s  s u s c e p t i b l e  t o  changes. The i n d i s c r i m i n a t e  

m e m o r i z a t i o n  o f  f a c t s ,  i d e a s ,  and p r i n c i p a l s  i s  u s e l e s s  and 

f r u s t r a t i n g .  

I n  t h e  f i e l d  o f  t e a c h i n g ,  we do n o t  impose o u r  w i l l  on  t h e  

s t u d e n t ,  b u t  we i n i t i a t e  i t  i n  d i v e r s e  a r e a s  o f  h e r i t a g e  i n  

* wh i ch  we o u r s e l v e s  i n t e n d  t o  l i v e  and t o  whose improvement  we 

f i n d  o u r s e l v e s  d e d i c a t e d .  

E d u c a t i o n  i s  n o t  an imminent  o p e r a t i o n  w i t h i n  t h e  c o n f i n e s  

o f  f o u r  w a l l s  o f  a c l a s s r o o m  nor  s h o u l d  i t  be o n l y  t h e  

i n t e r a c t i o n  between t h e  s t u d e n t  and t h e  p r o f e s s o r .  ( T h i s  

i s  what some e x p e r t s  c a l l  t h e  concep t  o f  t h e  2 x 4 e d u c a t i o n :  

t h a t  i s ,  t h e  i n t e r a c t i o n  between t h e  p r o f e s s o r  and t h e  s t u d e n t  

i s  r e p r e s e n t e d  b y  t h e  numera l  2,  and t h e  number o f  c l a s s r o o m  

w a l l s  i s  r e p r e s e n t e d  by t h e  numeral  4). 

/ 7  - 

A c u l t u r e  i s  a system o f  c h a r a c t e r i s t i c a l l y  i n t e r t w i n e d  

e l e m e n t s  wh ich  f o r m  a v e r y  complex mold.  S o c i o l o g i s t s  p r e f e r  t o  

see e d u c a t i o n  as a p a r t  o f  t h a t  mold.  

T h i s  t o p i c  i s  e x t r e m e l y  complex. T h e r e f o r e ,  wha teve r  

i n n o v a t i o n  o r  change t h a t  occurs  on t h e  p a r t  o f  t h e  c u l t u r e  w i l l  

a f f e c t  n o t  o n l y  many p a r t s  o f  t h e  c u l t u r e ,  b u t  t h e  c u l t u r e  m o l d  

as  a whole.  T h i s  can occu r  with t h e  i n t r o d u c t i o n  o f  t o o l s ,  

i d e a s ,  o p e r a t i v e  modes, e t c .  The r e l a t i o n s h i p  between t h e  

change o f  e lemen ts  o f  t h e  c u l t u r a l  m o l d  and e d u c a t i o n  t h e n  

becomes e v i d e n t .  T h e r e f o r e ,  t h e r e  is an o p p o s i t i o n  t o  new 

i d e a s .  A r e o r i e n t i n g  a c t i o n  o f  v a l u e s  c o u l d  have c o n f l i c t i n g  

r e s u l t s .  Consequen t l y ,  a c u l t u r a l  p a t r o n  s e t  i n  h i s  b e l i e f s  i s  

i n c l i n e d  t o  c o n t i n u e  i n  t h e  s t a t u s  quo and r e m a i n  s u s p i c i o u s  t o  

change. I n  t h e  case o f  a d u l t  s t u d e n t s ,  t h i s  i s  one o f  t h e  more 

s e r i o u s  prob lems.  They can have Ita way o f  s e e i n g  t h e  w o r l d "  and 

i n  t h a t  sense form a s u b c u l t u r e .  S m a l l e r  s o c i a l  g roups  w i t h i n  a 

c u l t u r e ,  c o u l d  be a n a l y z e d  i n  t h e  same way t h a t  a c u l t u r e  i s .  
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These s m a l l  g roups  fo rm what is c a l l e d  a s u b c u l t u r e .  P o v e r t y ,  

f o r  example, i s  a s u b c u l t u r e .  

I n  s h o r t ,  I hope t o  have shown t h u s  f a r  t h a t  e d u c a t i o n  i n  

g e n e r a l  i s  n o t  an a c t i v i t y  c o n f i n e d  t o  methodo logy  n o r  t o  t h e  

p r o f e s s o r - s t u d e n t  i n t e r a c t i o n .  I t  i s  n o t  a s i m p l e  q u e s t i o n  o f  

f i n d i n g  an e f f e c t i v e  mean and a p p l y i n g  i t  i n  t h e  c lass room.  A 

b e t t e r  q u e s t i o n  i s  one t h a t  i n c l u d e s  a l l  o f  s o c i e t y ,  a l l  o f  t h e  

c u l t u r e .  / 8  

Perhaps o n l y  t h e  d i s t a n t  p r i m i t i v e  man, p r i m i t i v e  i n  t h e  

s t r i c t e s t  sense o f  t h e  word, t h a t  i s ,  t h e  one who woke human 

n a t u r e ,  l i v e d  f o r  a p e r i o d  o f  t i m e  i n  a n a t u r a l  s t a t e .  S h o r t l y  

t h e r e a f t e r ,  human n a t u r e  began t o  r e v e a l  i t s e l f  b y  c r e a t i n g  

manners and v a r i o u s  fo rms  o f  conduct  wh ich  i n  g e n e r a l  c o n s t i t u t e  

c u l t u r e .  From t h e  s o - c a l l e d  p r i m i t i v e  towns up t o  t h e  h i g h l y  

d e v e l o p e d  c i t i e s ,  c u l t u r e  r e p r e s e n t s  t h e  env i ronmen t  wh ich  

enve lopes  them. T h e r e  i s  no town w h i c h  l i v e s  w i t h o u t  a c u l t u r e .  

T h i s  p r o c e s s  by  wh ich  t h e  o l d e r  g e n e r a t i o n s  t r a n s f e r  t h e i r  

c u l t u r e  t o  t h e  new g e n e r a t i o n s  p r e c i s e l y  t u r n s  o u t  t o  be 

EDUCATION. E d u c a t i o n ,  l e t ' s  say, i s  an i n s t r u m e n t  o f  s e r v i c e  t o  

t h e  c u l t u r e .  I t  i s  n o t  an end i n  i t s e l f .  The c u l t u r e  

c o n s t i t u t e s  t h e  end; and e d u c a t i o n  i s  t h e  i n s t r u m e n t  wh ich  p u t s  

t h e  e x i s t i n g  c u l t u r a l  i n v e n t i o n s  w i th in  r e a c h  o f  t h e  new 

g e n e r a t i o n s .  I f  t h e r e  was no c u l t u r e ,  t h e r e  wou ld  be no need 

f o r  e d u c a t i o n .  

What we have h e r e  i s  t h e  t r a n s c e n d e n t a l  i m p o r t a n c e  and 

i n t r i n s i c  d i f f i c u l t i e s  o f  educa t ion .  F o r  t h i s  r e a s o n  e d u c a t i o n  

shows t o  new g e n e r a t i o n s  a mass o f  c o n c r e t e  e x p e r i e n c e s  r a t h e r  

t h a n  t h e  e x i s t i n g  e x p e r i e n c e s  themse lves ,  s i m p l y  because i t  i s  

i m p o s s i b l e  t o  do. 

Within a e d u c a t o r ' s  concept ,  e d u c a t i o n  i s  a s i m p l e  t e a c h i n g  

p r o b l e m .  It all b o i l s  down t o  r e l y i n g  on good p r o f e s s o r s ,  good 
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methods ,  good books ,  a n d  good c o n s t r u c t i o n s .  The  ma in  c o n c e r n  
i s  t h e  a r t  of t e a c h i n g  a n d  t h e  s e a r c h  f o r  a b e t t e r  way t o  do  

i t .  As a r e s u l t  o f  a l l  t h i s ,  young p e o p l e  s h o u l d  become f u l l y  
e d u c a t e d .  

T h e  i n t e l l e c t u a l i s t i c  c o n c e p t  o f  e d u c a t i o n ,  u n l i k e  t h e  
p r e v i o u s  c o n c e p t ,  i s  c o n c e r n e d  w i t h  c o n t e n t ,  whereas, b e f o r e ,  
t h e  manner  of e d u c a t i n g  was a c o n c e r n .  E d u c a t i o n  t h e n  b e c o m e s ,  
i n  a way, a t r a n s m i t t e r  of knowledge ,  and  t e a c h e r s  a r e  
e s s e n c i a l l y  t h e  i n s t r u c t o r s  o r  i n f o r m e r s .  

/9 - 

One c a n n o t ,  w i t h  r e g a r d  t o  t h i s  s p e c t a c l e ,  s t o p  h a r b o r i n g  
t h e  s u s p i c i o n  t h a t  t h e  i n t e l l e c t u a l i s t i c  a n d  a s c e t i c  a t t i t u d e  
does  n o t  h e l p ,  t e m p o r a r i l y  a t  l e a s t ,  i n  p r o t e c t i n g  c r e a t e d  
i n t e r e s t s  and  i n  a v o i d i n g  t h e  q u e s t i o n s  of a s o c i a l  a n d  e c o n o m i c  
r e a l i t y  w h i c h  i s  n o t  a l w a y s  s a t i s f a c t o r y .  I n  t h i s  s e n s e ,  t h e  
i n t e l l e c t u a l i s t i c  e d u c a t i o n ,  v o l u n t a r y  o r  i n v o l u n t a r y ,  becomes a 
v a l u a b l e  a l l y  o f  t h e  s t a t u s  quo. 

What do we mean,  c o n s e q u e n t l y ,  by u n i v e r s i t y  e d u c a t i o n ?  We 

mean a n  e x t r e m e l y  c o m p l i c a t e d  i n s t i t u t i o n  t h a t  g o e s  beyond  t h e  
e x c l u s i v e  use o f  m e t h o d o l o g y .  We want  t o  i m p l y  a n  a c t i v i t y  
w h i c h  i s  deep r o o t e d  i n  t h e  i n f l g e n c e s  of a l s r g e  society i n  t h e  

c o n t e x t  o f  t h e  c l a s s r o o m  and  vice versa: a n  a c t i v i t y  t h a t  
p r o d u c e s  a n  impact  on s o c i e t y  t h r o u g h  m e t h o d s  employed  i n  t h e  
c lassroom. T h e  e d u c a t i o n  of u n i v e r s i t y  s t u d e n t s  a l s o  means  a n  
a c t i v i t y  t h a t  s h o u l d  be f u n d a m e n t a l l y  b a s e d  on  o n e ' s  p e r s o n a l  
c o n c e p t i o n  of t h e  g e n e r a l  p r o b l e m s  o f  l i f e ,  r e a l i t y ,  k n o w l e d g e ,  
a n d  v a l u e s .  F i n a l l y ,  we mean t h a t  t h e  m e t h o d s  a n d  t e c h n i q u e s  o f  
u n i v e r s i t y  t e a c h i n g  can o n l y  f o l l o w  a n d  d e p e n d  on  c a r e f u l ,  
p r e v i o u s  work which t h e  s p e c i a l i s t ,  t h e  s c i e n t i s t ,  a n d  t h e  

t e c h n i c i a n  a r e  i n  t h e  p r o c e s s  of  a c c o m p l i s h i n g .  

We do n o t  h a v e  o n e  t r u e  e d u c a t i v e  t a s k .  We h a v e  t o  b e  

h o n e s t  w i t h  o u r s e l v e s .  We have  t o t a l l y  i n v e r t e d  t h e  t h e o r y  of  
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e d u c a t i o n  i n  o r d e r  t o  focus  our  s t r e n g t h s  on t h e  deve lopment  o f  

N a t u r a l l y ,  t h e  new and e v e r  chang ing  f i e l d  o f  remote  s e n s i n g  

c o u r s e s  and have l e f t  o t h e r  aspec ts  o u t  o f  o u r  concerns .  - /10 

does n o t  escape t h i s  s i t u a t i o n .  B u t ,  as  I w i l l  p o i n t  o u t  n e x t ,  

t h e r e  a r e  f a c t o r s  and s i t u a t i o n s  w h i c h  i m p a i r  t h e  panorama. 

4 .  ESTIMATE OF THE POTENTIAL DEMAND F O R  T R A I N I N G  IN REMOTE 

SENSING. 

An eve r  p r e s e n t  q u e s t i o n  i n  L a t i n  Amer ican c o u n t r i e s  i s  how 

many e x p e r t s  a r e  necessa ry  t o  meet t h e  needs o f  i n v e n t o r y  and 

deve lopment  p l a n s  o f  n a t u r a l  resources .  The i n f o r m a t i o n  o n  

demand f o r  e x p e r t s  i s  v e r y  d e f i c i e n t .  

I t  i s  a c c e p t e d  t h a t  human r e s o u r c e s  c o n s t i t u t e  an e s s e n t i a l  

component i n  " r e s o u r c e s  f o r  development"  wh ich  i s  one o f  t h e  

c o n d i t i o n i n g  f a c t o r s  o f  i n i t i a l  and s u s t a i n e d  deve lopment .  Many 

i n t e r n a t i o n a l  c o n f e r e n c e s  r e f l e c t  t h e  c o n v i c t i o n  among c o u n t r i e s  

t h a t  s c i e n c e  and t e c h n o l o g y  a r e  c r i t i c a l  f a c t o r s  i n  n a t i o n a l  

deve lopment .  One such con fe rence  sponsored by t h e  U n i t e d  

N a t i o n s  d e c l a r e d ,  I1Science and t e c h n o l o g y  have c o n t r i b u t e d  i n  

c r e a t i n g  t h e  gap between p rosperous  and p r o g r e s s i n g  c o u n t r i e s  

and i m p o v e r i s h e d  and u n d e r d e v e h p e d  c o u n t r i e s .  The s h o r t z g e  o f  

s c i e n t i s t s  and e n g i n e e r s  is an i n d i c a t o r  of t h a t  gap." 

The c o u n t r i e s  s e e k i n g  a more o r  l e s s  a c c e l e r a t e d  g r o w t h  

have  t o  ag ree  on t h e  o v e r a l l  impor tance  o f  r e c r u i t m e n t  and 

t r a i n i n g  o f  s c i e n t i s t s  and eng ineers .  M c C l e l l a n d  (1966)  has  

c a l c u l a t e d  t h a t  i f  a c o u n t r y  p l a n s  r a p i d ,  economic g r o w t h ,  i t  

s h o u l d  r e c r u i t  and t r a i n  20 s t u d e n t s  on t h e  i n t e r m e d i a t e  l e v e l  

and two  s t u d e n t s  on t h e  s u p e r i o r  l e v e l  f o r  e v e r y  10,000 

i n h a b i t a n t s .  I f  we put  t h e s e  i n d i c e s  i n t o  e f f e c t ,  Co lomb ia  

w o u l d  put  o u t  some 58,000 s c i e n t i s t s ,  e x p e r t s ,  and e n g i n e e r s  i n  

w i t h  l a n d  ( g e o l o g i s t s ,  p e d o l o g i s t s ,  f o r e s t e r s ,  h y d r o l o g i s t s ,  

g e o g r a p h e r s )  and 25% o f  t h e s e  ( 5 %  of  t h e  t o t a l )  t r a i n e d  i n  

1986, 20% of wh ich  s h o u l d  be e x p e r t s  i n  s c i e n c e s  d e a l i n g  - /11 
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s u r v e y i n g  a n d  e v a l u a t i n g  of n a t u r a l  r e s o u r c e s .  T h i s  t a k e s  u s  t o  
an e s t i m a t e d  2,900 p r o f e s s i o n a l s  s p e c i a l i z e d  i n  t h e  c o l l e c t i o n ,  
a n a l y s i s ,  a n d  i n t e r p r e t a t i o n  o f  i n f o r m a t i o n  on  n a t u r a l  r e sources .  

H a r v i s o n  a n d  Meyer s  (1964) h a v e  e s t a b l i s h e d  a r e l a t i o n s h i p  
b e t w e e n  e c o n o m i c  d e v e l o p m e n t  and human r e s o u r c e s .  They  g r o u p  
c o u n t r i e s  i n t o  f o u r  c l a s s e s  a c c o r d i n g  t o  t h e  l e v e l  o f  

d e v e l o p m e n t  and  v a r i o u s  i n d i c a t o r s :  

GROUPS OF COUNTRIES 

I N D I C A T O R S  

L e v e l  1 L e v e l  2 L e v e l  3 L e v e l  4 

( low)  ( h i g h )  

P r o f e s s o r s  from 
l e v e l s  1 a n d  2 
of  t e a c h i n g  f o r  

e v e r y  10,000 
i n h a b i t a n t s  

S c i e n t i s t s  a n d  
e n g i n e e r s  f o r  e v e r y  
10,000 i n h a b i t a n t s  

17 38 

0 . 6  3 

53 

25 

80 

42 

P e r c e n t a g e  o f  t h e  
p o p u l a t i o n  a c t i v e  
i n  a g r i c u l t u r e  83 65 52 23 

/12 - I f  t h e  human r e s o u r c e  i n d i c e s  f rom l e v l e s  3 a n d  4 a r e  
a p p l i e d  t o  Colombia and  L a t i n  America, whose e s t ima ted  
p o p u l a t i o n s  f o r  1986 would be 29,000,000 a n d  375,000,000 
i n h a b i t a n t s  (BID 1984) ,  r e s p e c t i v e l y ,  t h e  demand f o r  s c i e n t i s t s  
a n d  e n g i n e e r s  wou ld  be: 
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L e v e l  3 L e v e l  4 

Colombia  

L a t i n  Amer ica 

72,500 121,800 

937,500 1,575,000 

If 5% o f  s c i e n t i s t s  and e n g i n e e r s  needed a c c o r d i n g  t o  t h e s e  

i n d i c a t o r s  s h o u l d  be s p e c i a l i s t s  i n  s u r v e y i n g ,  we would,  

t h e r e f o r e ,  need between 3,625 and 6,090 e x p e r t s  i n  Co lombia  and 

be tween 46,875 and 78,750 i n  L a t i n  Amer ica.  Assuming t h a t  an 

a v e r a g e  o f  t h e  f i g u r e s  f o r  Group 3 and 4 c o u n t r i e s  i s  

r e p r e s e n t a t i v e  f o r  t h e  r e g i o n  t h e r e  wou ld  be a demand f o r  62,813 

e x p e r t s .  I t  wou ld  n o t  be e x a g g e r a t i n g  t o  assume t h a t  10% o f  

t h e s e  e x p e r t s  s h o u l d  be knowledgeab le  abou t  remote  s e n s i n g  

sys tems,  s i n c e  a l l  modern c a r t o g r a p h i c  systems a r e  now based on  

t h e  use  o f  t h i s  t e c h n o l o g y .  T h i s  wou ld  i m p l y  a p o t e n t i a l  demand 

f o r  6 ,281 e x p e r t s  who s h o u l d  t r a i n  themse lves  i n  t e l e d e t e c t i o n  

t e c h n i q u e s  and i t s  a p p l i c a t i o n  t o  deve lopment  programs.  

5. ESTIMATES BASED ON THE I N S T I T U T I O N S  INTERESTED I N  THE USE 

OF REMOTE SENSING 

Remote s e n s i n g  o f f e r s  many p o s s i b i l i t i e s ,  hut t h e  L a t i n  

A m e r i c a n  r e g i o n  does n o t  have a c l e a r  u n d e r s t a n d i n g  o f  i t s  

i m p o r t a n c e  and u s e f u l n e s s .  As a r e s u l t ,  t h e r e  a r e  v e r y  few 

i n s t i t u t i o n s  t h a t  c o u n t  on q u a l i f i e d  p e r s o n n e l  w i th  a h i g h  l e v e l  

o f  u n d e r s t a n d i n g  abou t  t h i s  t e c h n o l o g y .  The m a j o r i t y  o f  

t e c h n i c i a n s  t r a i n  themse lves  t o  o n l y  a l e v e l  o f  s h o r t  c o u r s e s  o r  
an  i n t e r m e d i a t e  l e v e l .  /13  - 

The D i r e c t o r y  o f  t h e  Env i ronment  i n  L a t i n  Amer ica and t h e  

C a r i b b e a n ,  p u b l i s h e d  by t h e  U n i t e d  N a t i o n s  i n  1977, l i s t s  666 

i n s t i t u t i o n s  r e l a t e d  t o  t h e  env i ronment  and t h e  s t u d y  o f  n a t u r a l  

r e s o u r c e s .  I n  0rde.r f o r  t h e s e  i n s t i t u t i o n s  t o  have t h e  a b i l i t y  

t o  m o d e r n i z e  t h e i r  work systems, t h e y  s h o u l d  have a t  l e a s t  two  

t e c h n i c i a n s  a t  t h e  M a s t e r ' s  l e v e l  q u a l i f i e d  i n  t h e  use and 
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a p p l i c a t i o n  of remote s e n s i n g .  Therefore ,  t h e r e  would  b e  a 
demand f o r  1,332 t e c h n i c i a n s  a t  t h e  M a s t e r ' s  l e v e l .  I n  o r d e r  t o  
p u t  t o g e t h e r  a f u n c t i o n a l  work t e a m ,  e a c h  o n e  o f  t h e s e  
i n s t i t u t i o n s  s h o u l d  h a v e  a t  l e a s t  f o u r  t e c h n i c i a n s  a t  t h e  

s p e c i a l i s t s  l e v e l  a n d  e i g h t  a t  t h e  b a s i c  l e v e l .  The p o t e n t i a l  
demand,  t h e r e f o r e ,  would  be on t h e  o r d e r  o f  2 , 6 6 4  q u a l i f i e d  
t e c h n i c i a n s  i n  t h e  r e g u l a r  c o u r s e s  a n d  5,328 i n  s h o r t  c o u r s e s .  

A c c o r d i n g  t o  t h e  APICE-UNESCO ( e x p a n s i o n  unknown) D i r e c t o r y  
o n  t h e  S u p e r i o r  E d u c a t i o n  i n  L a t i n  Amer ica  a n d  t h e  C a r i b b e a n ,  
t h e  u n i v e r s i t i e s  of  t h e  r e g i o n  a r e  t r a i n i n g  p r o f e s s i o n a l s  i n  215  

careers  i n  w h i c h  r e m o t e  s e n s i n g  would  be  o f  g r e a t  u s e .  A t  l e a s t  
o n e  p r o f e s s i o n a l  from each one of t h e s e  u n i v e r s i t y  c a r e e r s  
s h o u l d  t r a i n  h i m s e l f  t o  t h e  M a s t e r ' s  l e v e l .  I t  i s  w o r t h  n o t i n g  
i n  t h i s  f i g u r e  t h a t  t h e  u n i v e r s i t i e s  o f  B r a z i l  a n d  A r g e n t i n a  a r e  
n o t  i n c l u d e d ;  these c o u n t r i e s  c a n  o f f e r  t r a i n i n g  i n  t h e i r  own 
c e n t e r s .  T h e  p o t e n t i a l  demand a t  t h e  M a s t e r ' s  l e v e l  wou ld  b e  i n  
t h e  n e i g h b o r h o o d  of 1 , 5 4 7  p r o f e s s i o n a l s .  

I n  t h e  c o u n t r i e s  from Groups  C a n d  D ( B I D  C l a s s i f i c a t i o n )  
397 i n s t i t u t i o n s  d e d i c a t e d  t o  t h e  s t u d i e s  o f  e n v i r o n m e n t a l  
research  e x i s t .  T h e i r  demand would  be i n  t h e  n e i g h b o r h o o d  o f  
794 t e c h n i c i a n s  a t  t h e  M a s t e r ' s  l e v e l ,  1,558 a t  t h e  specialists 
l e v e l ,  a n d  3,176 a t  t h e  t e c h n i c a l  l e v e l  ( s h o r t  c o u r s e s ) ,  w h i c h  
a d d s  up t o  a p o t e n t i a l  demand o f  5,558 expe r t s ,  a f i g u r e  
c o m p a r a b l e  t o  t h a t  o b t a i n e d  from t h e  H a r v i s o n  a n d  Meyers i n d e x  
o f  6 ,281  e x p e r t s .  These c o u n t r i e s  would h a v e  a n  u r g e n t  n e e d  t o  
t r a i n  i t s  p e r s o n n e l ,  b u t  g i v e n  t h e  limits w h i c h  a r i s e  i n  
s e n d i n g  them t o  h i g h l y  d e v e l o p e d  c o u n t r i e s  where t h e y  would 
e n c o u n t e r  a l a n g u a g e  b a r r i e r ,  h i g h  c o s t s ,  a n d  d i f f i c u l t y  
a d a p t i n g  t o  t h e  e n v i r o n m e n t ,  i t  seems more r e a s o n a b l e  t o  a d v a n c e  
s u c h  t r a i n i n g  w i t h i n  t h e  r e g i o n  i t s e l f .  

- / 1 4  
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6. THE RELATIONSHIP BETWEEN POTENTIAL OEMAND AND M A X I M U M  

PREPARATIVE CAPACITY OF REGIONAL CENTERS 

To c r e a t e  a common b a s i s  o f  c o m p a r i s o n ,  we h a v e  a d o p t e d  a n  
i n d e x  c a l l e d  " t e c h n i c i a n - d a y s 1 I  w h i c h  t a k e s  i n t o  a c c o u n t  t h e  

number  o f  t r a i n i n g  d a y s  n e c e s s a r y ,  a c c o r d i n g  t o  t h e  c o u r s e  l e v e l  
a n d  t h e  number o f  t e c h n i c i a n s  i n  e a c h  cour se .  C o u r s e s  a t  t h e  

Master ' s  l e v e l  r e q u i r e  235 d a y s  ( 4 7  weeks),  courses  a t  t h e  

s p e c i a l i s t ' s  l e v e l  r e q u i r e  175 d a y s ,  and  courses  a t  t h e  b a s i c  
l e v e l  r e q u i r e  60 d a y s .  

T r a n s l a t e d  i n t o  a n n u a l  " t e c h n i c i a n  d a y s , "  t h e  f i g u r e s  
c o r r e s p o n d i n g  t o  t h e  p o t e n t i a l  t r a i n i n g  demand f o r  c o u n t r i e s  i n  
g r o u p s  C a n d  D ,  a c c o r d i n g  t o  t a b l e  4 would b e :  

Master s 
l e v e l  c o u r s e  : 794 t ech  x 235 d a y s . 1 8 9 , 5 9 0  t e c h - d a y s  

S p e c i a l i s t ' s  
l e v e l  c o u r s e  : 1588 tech  x 175 d a y s  277,900 t e c h - d a y s  

Basic  l e v e l  course :  3176 t ech  x 60 d a y s  190 ,560  t e c h - d a y s  
655,050 t e c h - d a y s  

T h e  minimum demand ( o n e  M a s t e r ' s  l e v e l  t e c h n i c i a n ,  o n e  /15 - 
a t  s p e c i a l i s t ' s  l e v e l ,  a n d  two a t  b a s i c  l e v e l )  f o r  t h e  c o u n t r i e s  
i n  t h e s e  g r o u p s  would b e :  

Master's 
l e v e l  c o u r s e  : 397 t ech  x 235 d a y s  93,295 t e c h - d a y s  

S p e c i a l i s t ' s  
l e v e l  c o u r s e  : 397 t ech  x 175 d a y s  69 ,475  t e c h - d a y s  

Basic l e v e l  course:  794 t ech  x 60 d a y s  47 ,640  t e c h - d a y s  
2 1 0 , 4 1 0  t e c h - d a y s  

T h e  f o l l o w i n g  is  t h e  maximum a n n u a l  c a p a c i t y  o f  e x i s t i n g  
c e n t e r s  i n  t h e  r e g i o n :  
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V i n c e n t e  Lopez Remote S e n s i n g  Cen te r  o f  A r g e n t i n a  

S h o r t  c o u r s e  : 60 t e c h  x 30 days 1,800 t e c h - d a y s  

C a r t o g r a p h i c  S c h o o l  o f  Panama 

S h o r t  c o u r s e  : 220 t e c h  x 32.5 days  7,168 t e c h - d a y s  

I N P E  [ e x p a n s i o n  unknown] B r a z i l  

M a s t e r  o f  S c i e n c e  

l e v e l  c o u r s e  : 1 7  t e c h  x 235 days 3,995 t e c h - d a y s  

S h o r t  c o u r s e  : 137 t e c h  x 6 days 822 t e c h - d a y s  

S p e c i a l  c o u r s e  : 20 t e c h  x 3 0  days  600 t e c h - d a y s  

5,417 t e c h - d a y s  

I n t e r a m e r i c a n  C e n t e r  o f  Land  and Water  Development  ( C I D I A T ) ,  

Venezue la  

S h o r t  c o u r s e  : 85 t e c h  x 29 days  2, 465 t e c h - d a y s  

I n t e r a m e r i c a n  C e n t e r  o f  P h o t o  I n t e r p r e t a t i o n  (CIAF) ,  Co lomb ia  

S h o r t  c o u r s e  : 120 t e c h  x 28 days 3,360 t e c h - d a y s  

S t a n d a r d  c o u r s e  : 60 t e c h  x 175 days 10,500 t e c h - d a y s  

13,860 t e c h - d a y s  

TOTAL CAPACITY 30,710 t e c h - d a y s  

/16  From t h e  p r e c e d i n g  t a b l e s  we c a n  deduce t h a t  t h e  - 
p o t e n t i a l  demand c o n s i d e r a b l y  su rpasses  t h e  maximum c a p a c i t y  o f  

t h e  c e n t e r s  d e d i c a t e d  t o  t e l e d e t e c t i o n .  I t  w o u l d  be p o s s i b l e ,  

t h e r e f o r e ,  t o  i n c r e a s e  t h e  c a p a c i t y  o f  t h e s e  c e n t e r s  s e v e r a l  

t i m e s  w i t h o u t  s a t i s f y i n g  t h i s  demand. 



A c c o r d i n g  t o  p r e s e n t - d a y  c a p a c i t y ,  7 years  would  b e  
n e c e s s a r y  s i m p l y  t o  meet t h e  demand o f  c o u n t r i e s  i n  g r o u p s  C a n d  
D ,  a n d  i t  would t a k e  a f u l l  21 y e a r s  t o  c o m p l e t e l y  s a t i s f y  i t .  
T h i s  i s  t h e  case e v e n  w i t h o u t  t h e  c o n s t a n t  i n c r e a s e  i n  demand 
c a u s e d  by c o n t i n u a l  g r o w t h  o f  t e l e d e t e c t i o n  t e c h n i q u e s  a n d  
i n c r e a s e s  i n  p o p u l a t i o n  t h a t  n e c e s s i t a t e  m o d e r n i z a t i o n  o f  
p r o d u c t i o n  t e c h n i q u e s .  

T h e  H a r v i s o n  and  Meyers I n d e x  shows f i g u r e s  t h a t  o n l y  
a p p r o x i m a t e  t h e  minimum c a l c u l a t e d  demand.  I t  c a n ,  t h e r e f o r e ,  
be  a s s u m e d  t h a t  t h e  p r o g r a m s  a t  r e g i o n a l  c e n t e r s  i n  Remote 
S e n s i n g  s h o u l d  a t  l e a s t  a p p r o x i m a t e  t h i s  d a t a .  Even a s s u m i n g  
t h a t  t h e  p r e c e e d i n g  f i g u r e s  a r e  i n c o m p l e t e  a n d  t h a t  t h e  m a n n e r  
of  o b t a i n i n g  them i s  e m p i r i c a l ,  t h e y  do r e f l e c t  t h e  t r e m e n d o u s  
u r g e n c y  i n  L a t i n  Amer ica  c o n c e r n i n g  e d u c a t i o n  i n . R e m o t e  S e n s i n g .  

We c a n n o t ,  h o w e v e r ,  s i t  back a n d  d o  n o t h i n g  w i t h o u t  t r y i n g  
t o  c l o s e  t h e  g a p  s e p a r a t i n g  u s  more each d a y  from t h e  d e v e l o p e d  
c o u n t r i e s  o f  t h e  w o r l d .  

7. C R E A T I V I T Y  

I n  o r d e r  t o  s o l v e  p r o b l e m s ,  i t  i s  n e c e s s a r y  t o  exerc ise  a l l  
t h e  c r e a t i v i t y  t h a t  o u r  i n s t i t u t i o n s  a n d  o r g a n i z a t i o n s  h a v e  
a v a i l a b l e .  T h i s  c r e a t i v i t y ,  however ,  c a n  be f u l l y  u t i l i z e d  o n l y  
t h r o u g h  human r e s o u r c e s .  

C r e a t i v i t y ,  t h e r e f o r e ,  i s  o n e  o f  t h e  r e q u i r e m e n t s  t h a t  - /17 

a n y  p e r s o n  a s p i r i n g  t o  a n  i m p o r t a n t  r o l e  i n  t h e  f i e l d  o f  Remote 
S e n s i n g  s h o u l d  p o s s e s s .  U n f o r t u n a t e l y ,  i t  i s  n o t  a l w a y s  v a l u e d  
i n  a n  o r g a n i z a t i o n .  There i s  o f t e n  a c c e p t a n c e  of c r e a t i v i t y  
t h a t  s o l v e s  s i m p l e ,  d a i l y  p r o b l e m s ,  a s  well a s  t h e  k i n d  t h a t  
permits  t h e  s t a t u s  quo t o  c o n t i n u e  a n d  p r e v e n t s  o t h e r s  from 
r e a l i z i n g  t h e  o r g a n i z a t i o n a l  c h a o s  t h a t  e x i s t s .  Bold  
c r e a t i v i t y ,  h o w e v e r ,  i s  n o t  g e n e r a l l y  welcomed b e c a u s e  i t  
t o u c h e s  t h e  t r u e  f i b r e s  of  t h e  o r g a n i z a t i o n  a n d  i t s  e n v i r o n m e n t  
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a n d  means  t o o  many p r o f o u n d  c h a n g e s .  People  a r e  f e a r f u l  o f  
c h a n g e ,  a s  i s  well-known by  a n y o n e  a b l e  t o  observe h i s  
s u r r o u n d i n g s ,  o r  a n y o n e  who h a s  r e a d  s o m e t h i n g  a b o u t  t h i s  

phenomenon.  Any a t t e m p t  a t  c h a n g e ,  t h e r e f o r e ,  t h r e a t e n s  
p e o p l e ' s  s e c u r i t y ,  a n d  c r e a t i v i t y  does  g e n e r a t e  c h a n g e  b e c a u s e  
i t  i s  t h e  c a p a c i t y  t o  i n n o v a t e  a n d  p e r c e i v e  new o p p o r t u n i t i e s  
where o t h e r s  do n o t .  Through  i t  a p e r s o n  c a n  see o l d  i d e a s  i n  a 
new l i g h t ,  making t h e  f a m i l i a r  seem s t r a n g e  a n d  t h e  s t r a n g e  seem 
f a m i l i a r .  I t  i s ,  m o r e o v e r ,  t h e  a b i l i t y  t o  i n t r o d u c e  reforms.  

Is  c r e a t i v i t y  a s c i e n c e ?  Or i s  i t  a n  i n d i v i d u a l  a p t i t u d e  
o f  o n l y  a few se l ec t  i n t e l l e c t u a l s ?  O r  i s  i t  a moment o f  
i n s p i r a t i o n  whose s o u r c e  i s  unknown? 

T o d a y ,  many writers a n d  researchers  h a v e  d a r e d  t o  s a y  t h a t  
t h e  c a p a c i t y  t o  c r e a t e ,  t o  i n n o v a t e ,  t o  i n v e n t  c a n  be  a c q u i r e d  
l i k e  many o t h e r  s k i l l s .  

U n t i l  t h e  b e g i n n i n g  o f  t h i s  c e n t u r y  i t  was b e l i e v e d  t h a t  
d i s c o v e r y  a n d  i n n o v a t i o n  would o c c u r  a t  t h e  e n d  o f  a l o g i c a l  
p r o c e s s .  D e s c a r t e s ,  i n  h i s  D i s c o u r s e  on Method,  s t a t e s  t h a t ,  
" A s l e e p  o r  awake ,  we o u g h t  n o t  a l l o w  o u r s e l v e s  t o  b e  p r e v a i l e d  
u p o n  by more t h a n  t h e  e v i d e n c e  of  o u r  r e a s o n  a n d  i n  no  c a s e  b y  
o u r  i m a g i n a t i o n ,  or by o u r  senses." I t  is t h e  e x p r e s s i o n  o f  

i n t e r f e r i n g  i n  t h e  i n v e n t i o n  p r o c e s s .  T h u s ,  t h e  i m a g i n a t i o n  
becomes s o  s u s p i c i o u s  t h a t  i t  i s  o p p o s e d  t o  t h e  c o n c e p t  o f  t h e  
s c i e n t i f i c  method. 

/18 t h i s  same t e n d e n c y  t h a t  p r e v e n t s  t h e  i m a g i n a t i o n  from - 

I n  t h e  U n i t e d  S t a t e s ,  d u r i n g  t h e  1930ts ,  A l e x  O s b o r n  
c r e a t e d  a method c a l l e d  " r a i n f a l l  of  i deas"  ( t r a n s l a t e r ' s  n o t e :  
p o s s i b l y  l t b r a i n s t o r m t t )  a n d  r e s t o r e d  t h e  r o l e  of t h e  i m a g i n a t i o n  
i n  t h e  c r e a t i v e  p r o c e s s .  W i l l i a m  Gordon a l s o  made p r o g r e s s  i n  
d e s i g n i n g  t h e  s y n t h e t i c  method.  La te r  on ,  m u l t i p l e ,  c o m p l e x ,  
a n d  o v e r w h e l m i n g  problems g e n e r a t e d  by t h e  c o n q u e s t  o f  s p a c e ,  
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c o n t r i b u t e d  t o  t h e  f r e q u e n t ,  m e t h o d i c a l ,  and  s c i e n t i f i c  use  o f  

t h e  i m a g i n a t i o n  i n  t h e  c r e a t i v e  p r o c e s s  w i t h o u t  r e s e r v a t i o n .  

I n  E n g l a n d ,  m e a n w h i l e ,  Edward d e  Bono d e s i g n e d  a me thod  
c a l l e d  ' ' l a t e r a l  t h o u g h t . "  T h i s  movement ,  b o r n  a n d  e x p a n d e d  i n  
t h e  US, crossed t h e  N o r t h  A t l a n t i c  a n d  won f a v o r  i n  F r a n c e  a n d  
E n g l a n d  a n d  t h e n  i n  o t h e r  c o u n t i e s ,  a l l o w i n g  f o r  f u r t h e r  
d i s s e m i n a t i o n  o f  t h e  c r e a t i v e  process .  There  a r e ,  n e v e r t h e l e s s ,  
few who h a v e  a c c o m p l i s h e d  s e r i o u s  work o r  h a v e  k e p t  i t  up  
s u f f i c i e n t l y  i n  o rde r  to  p u t  t h e o r y  i n t o  p r a c t i c e .  I n  C o l o m b i a ,  
s p e c i f i c a l l y ,  t h e r e  i s  no  e v i d e n c e  of c r e a t i v e  m e t h o d o l o g y  b e i n g  
u s e d  s y s t e m a t i c a l l y ,  a l t h o u g h  some i s o l a t e d  e f f o r t s  h a v e  b e e n  
made i n  t h i s  a r ea .  

V e n e z u e l a  i s  t h e  o n l y  L a t i n  A m e r i c a n  c o u n t r y  whose 
g o v e r n m e n t  has  i n i t i a t e d  a p r a i s e w o r t h y  e f f o r t  t o  f u r t h e r  
i n v e s t i g a t e  c r e a t i v i t y  a n d  i n t e l l e c t u a l  d e v e l o p m e n t  a s  wel l  a s  
d i s s e m i n a t e  i t s  use. 

There i s  a b i g  d i f f e r e n c e  b e t w e e n  t e c h n i c a l  k n o w l e d g e  a n d  
t h e  a b i l i t y  t o  d i s c o v e r  a n d  c r e a t e  i t .  The c o m p e t e n t  s p e c i a l i s t  
knows a l l  t h e  t h e o r i e s ,  a n d  b e c a u s e  o f  so much k n o w l e d g e ,  i s  
t r a p p e d  l i k e  a f l y  i n  a s p i d e r ' s  web. The i n n o v a t o r  n a s  l e s s  
k n o w l e d g e  b u t  i n  r e t u r n  has  an  a t t i t u d e  o f  t o t a l  freedom. He i s  
f r e e  from p r e j u d i c e ,  he  i s  n o t  a f r a i d  o f  t h e  r i d i c u l o u s ,  a n d  - /19 

h e  observes  a l l  phenomena w i t h  a new a n d  p r o d u c t i v e  v i s i o n .  I n  
t h i s  r e s p e c t ,  remember t h a t  P a s t e u r  was n o t  a doctor  a n d  t h a t  
E i n s t e i n ' s  c o n t e m p o r a r i e s  h a d  h a d  a much b e t t e r  a c a d e m i c  
e d u c a t i o n  t h a n  h e .  We s h o u l d  a l s o  k e e p  i n  mind  t h a t  F a r a d a y ' s  
i n t e r e s t  i n  e l e c t r i c i t y  d i d  n o t  b e g i n  u n t i l  h e  was o v e r  40 y e a r s  
o l d ,  a n d  t h a t  E d i s o n  d i d  n o t  f i n i s h  h i s  e l e m e n t a r y  s c h o o l  
e d u c a t i o n .  

The t t e x p e r t * t  i s  a n  i n t e l l e c t u a l  t h a t  r e l i e s  o n  t h e  
k n o w l e d g e  r e l a t e d  t o  h i s  s p e c i a l t y  a n d  becomes t o t a l l y  a b s o r b e d  
i n  i t  i n  o rder  t o  f e e l  secure. T h e  * t i n v e n t o r , "  on t h e  o t h e r  
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hand, has  more c o n f i d e n c e  i n  h i s  own i m a g i n a t i o n  t h a n  i n  h i s  

knowledge.  He does n o t  f e e l  i n s e c u r e  when h e  no  l o n g e r  m a s t e r s  

a s p e c i f i c  a r e a  o f  a c t i v i t y  because he  has  d e d i c a t e d  t i m e  t o  

a r e a s  r e l a t i n g  t o  t h e  prob lems t h a t  f a c e  h i m :  he  i s  an 

i n t e l l e c t u a l  open t o  t h e  most g e n e r a l  f o r m s  o f  knowledge.  

A t  t i m e s  t h e  q u a l i t i e s  o f  t h e  e x p e r t  and t h e  i n n o v a t o r  a r e  

combined i n  one i n d i v i d u a l .  These, however ,  a r e  e x c e p t i o n a l  

cases .  I n  o r d e r  t o  overcome t h i s  u n f o r t u n a t e  i n f r e q u e n c y ,  t h e  

r e s e a r c h  ough t  t o  r e c e i v e  t h e  c o n t r i b u t i o n s  o f  b o t h  " e x p e r t s "  

and  @lnon-exper ts . I f  The l a t t e r  w i l l  q u e s t i o n  t h e  s t e r e o t y p i c a l ,  

r i g i d  c o n c e p t s  o f  t h e  "exper t s , "  w h i l e  t h e  f o r m e r  w i l l  s u p p o r t  

t h e  knowledge o f  t h e  l lnon-experts." 

The i n f o r m a t i o n  s u p p l i e d  by  m u l t i d i s c i p l i n a r y  g r o u p s  i s  a n  

o r i g i n a l  f o r m  o f  r e s e a r c h  t h a t  n e u t r a l i z e s  t h e  e x p e r t ' s  r i g i d i t y  

and  f e a r  o f  i n n o v a t i o n  w i t h  the  d a r i n g  o f  t h e  n a i v e  n o n - e x p e r t .  

I n  t h i s  c a s e  an  i n d i v i d u a l  is c a l l e d  n a i v e  who, a l t h o u g h  h e  has  

a good knowledge of  a s p e c i f i c  s c i e n c e ,  has  no  knowledge,  o r  
v e r y  l i t t l e ,  i n  t h e  a r e a  d i r e c t l y  r e l a t e d  t o  t h e  p r o b l e m  

d i s c u s s e d .  S i n c e  t o d a y  i t  i s  i m p o s s i b l e  t o  do  s e r i o u s  s t u d y  

w i t h o u t  t o u c h i n g  s e v e r a l  f i e l d s  o f  knowledge,  i n d i v i d u a l  

r e s e a r c h  i s  becoming i n c r e a s i n g l y  r a r e ,  and g r o u p  r e s e a r c h  i s  

becoming  more f r e q u e n t .  

The b e s t  g roup i s  t h e  d i v e r s i f i e d  one: each s p e c i a l i s t  / 20  - 
i s  o b l i g a t e d  t o  speak i n  a language a c c e s s i b l e  t o  a l l .  
C o n v e n t i o n a l ,  r i g i d ,  and s t e r e o t y p i c a l  i d e a s  must  y i e l d  because  

new s i t u a t i o n s  demand manners o f  e x p r e s s i o n  r e p l a c i n g  w h a t  h a s  

s e r v e d  i n  t h e  p a s t .  

I n  c o n c l u s i o n ,  t o d a y  t h e r e  i s  n o  d o u b t  t h a t  c r e a t i v i t y  and 

i n n o v a t i o n  a r e  as i m p o r t a n t  as any o t h e r  me thodo logy  n o r m a l l y  

employed.  The success  we have a t t a i n e d  p e r m i t s  us  t o  say 

. w i t h o u t  h e s i t a t i o n  t h a t  we have a sys tem o f  knowledge t h a t  i s  

c r e a t i v e ,  i n v e n t i v e ,  i n n o v a t i v e ,  and h e u r i s t i c .  L i k e  any o t h e r  
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t e c h n i q u e  o r  s c i e n c e ,  o u r  system c a n  be t r a n s m i t t e d  by  means  o f  

t h e  e d u c a t i o n a l  a n d  l e a r n i n g  p r o c e s s .  

On t h e  o t h e r  h a n d ,  i t  h a s  b e e n  c o n f i r m e d  t h a t  a c r e a t i v e  
g r o u p ,  u n d e r  i d e a l  c i r c u m s t a n c e s ,  i s  more p r o d u c t i v e  t h a n  
i s o l a t e d  i n d i v i d u a l s .  Likewise,  c r e a t i v i t y  h i g h l y  s t i m u l a t e s  
a n y  t y p e  o f  human a c t i v i t y .  

U n f o r t u n a t e l y ,  t h e s e  methods a r e  more e x t e n s i v e  i n  
c o u n t r i e s  h a v i n g  a h i g h  t e c h n o l o g i c a l  l e v e l  t h a n  i n  T h i r d  W o r l d  
c o u n t r i e s ,  and  i n s t e a d  of d e c r e a s i n g ,  t h i s  g a p  c o n t i n u e s  t o  
i n c r e a s e .  T h e s e  m e t h o d s ,  t h e r e f o r e ,  mus t  be  d i s s e m i n a t e d  i n  a s  
l i t t l e  t ime a s  p o s s i b l e  i n  o rde r  t o  s t r o n g l y  e m p h a s i z e  a c l o s e r  
r e l a t i o n s h i p  b e t w e e n  r e s e a r c h  a n d  c r e a t i v i t y .  

8. C R E A T I V I T Y  AND REMOTE SENSING 

S t i m u l a t i o n  of c r e a t i v i t y  a n d  i n n o v a t i o n  i s  e s p e c i a l l y  
i m p o r t a n t  i n  Remote S e n s i n g ' s  e d u c a t i o n a l  p r o g r a m s ,  t h i s  t o o l  
h a s  d e m o n s t r a t e d  t o  b e  of  enormous  v a l u e  i n  t h e  d e v e l o p m e n t  / 2 1  

p r o c e s s  of o u r  c o u n t r i e s .  T h e r e f o r e ,  i n  r e f e r r i n g  t o  Remote  
S e n s i n g  p r o g r a m s  w i t h i n  o u r  r e g i o n ,  we must  t a l k  a b o u t  
e d u c a t i o n a l  p r o c e s s e s  a n d  m e t h o d o l o g i c a l  i n n o v a t i o n  b e c a u s e ,  
l i k e  T h i r d  World c o u n t r i e s ,  we n e e d  t o  make more  e f f i c i e n t  use 
of  o u r  scarce e c o n o m i c  r e s o u r c e s  a n d  s c a r c e ,  a l t h o u g h  v a l u a b l e ,  
human r e s o u r c e s .  

- 

We r e a l l y  n e e d  t o  t h i n k  a b o u t  c r e a t i n g  a n  " a t t i t u d e l l  t o w a r d  
Remote S e n s i n g  t h a t  i s  u n d e r s t o o d  l i k e  a n o r m a l  e l e m e n t  o f  o u r  
e d u c a t i o n  and  c u l t u r e ,  a n d  n o t  l i k e  t h e  h e r i t a g e  o f  a s e l e c t  
number  o f  s c i e n t i s t s .  S u c h  an a t t i t u d e  would mean t h a t  t h e  
c h i l d ,  f r o m  h i s  e a r l y  y e a r s ,  would n o t  see  t h e  wor ld  p o r t r a y e d  
i n  h i s  t e x t b o o k s  a s  i f  were f l a t .  I n s t e a d ,  from t h e  s t a r t  h e  
w o u l d  h a v e  a n  u n d e r s t a n d i n g  of  t h e  t h i r d  d i m e n s i o n .  T h i s  c o u l d  
be  a c h i e v e d  i f ,  f o r  e x a m p l e ,  a n a g l y p h s  were i n c l u d e d  i n  t h e  book 
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i n s t e a d  of  maps, because t h e  c h i l d  w o u l d  f e e l  as i f  he were  

f l y i n g  o v e r  t h e  zone. 

Were t h i s  t h e  case, i t  would n o t  t h e n  be  d i f f i c u l t  f o r  t h e  

secondary  s t u d e n t  t o  p a r t i c i p a t e  r i g h t  f r o m  t h e  b e g i n n i n g  i n  

a e r i a l  pho tog raphy ,  s t e r e o s c o p y ,  and c a r t o g r a p h y  i n c l u s i v e .  And 

why n o t  s t u d y  p h o t o - i n t e r p r e t a t i o n  a s  w e l l ?  A geography  c o u r s e  

t h a t  i n c l u d e d  a few c l a s s e s  i n  t h e s e  s u b j e c t s  wou ld  c r e a t e ,  

w i t h o u t  a doub t ,  a p o s i t i v e  I 1 a t t i t u d e 1 @  t o w a r d  Remote S e n s i n g .  

Ve ry  soon h i g h  s c h o o l  t e x t s  s h o u l d  i n c l u d e  images o f  s e n s o r s  o n  

b o a r d  s a t e l l i t e s ,  g i v i n g  s t u d e n t s  t h e  a b i l i t y  t o  u n d e r s t a n d  

them, even  t h o u g h  i t  wou ld  be a t  an  e l e m e n t a r y  l e v e l .  The 

u n i v e r s i t y  s t u d e n t ,  c o n s e q u e n t l y ,  w o u l d  be a b l e  t o  p a r t i c i p a t e  

e f f i c i e n t l y  i n  more advanced a s p e c t s  o f  Remote Sens ing ,  and t h e  

p r o f e s s i o n a l  o f  tomorrow would t h e n  become a n  a d d i t i o n a l  f a c t o r  

i n  such t e c h n o l o g y .  

P r e s e n t  day t r a i n i n g  c e n t e r s  i n  Remote S e n s i n g  w i l l  become 

t h e  f o c u s  o f  r e s e a r c h  and o f  a d a p t a t i o n  t o  new t e c h n o l o g i e s ,  /22 

p r o v i d i n g  a d v i s o r y  and c o n s u l t i n g  s e r v i c e s  and b r i n g i n g  e x p e r t s  

up t o  d a t e  on p r e s e n t  knowledge. 

- 

The r e s u l t s  o f  r e s e a r c h  and c o n s u l t a t i o n  w i l l  De 
i n c o r p o r a t e d  i n t o  t h e  t e a c h i n g  cur r i cu lum,  p e r m a n e n t l y  e n r i c h i n g  

t h e  c y c l e .  N e v e r t h e l e s s ,  one i m p o r t a n t  e lemen t  i s  n o t  i n c l u d e d  

i n  t h i s  p e r s p e c t i v e :  t h e  t e a c h e r .  

I t  w i l l  be necessa ry  a t  t h a t  t i m e  t o  u n d e r t a k e  an  

a g g r e s s i v e  campaign r i g h t  i n  t h e  u n i v e r s i t i e s  where t h e  p r i m a r y  

and  second,ary t e a c h e r s  a r e  t r a i n e d ,  because i t  is t h e r e ,  w i t h  

t h e  a c t u a l  e d u c a t i o n  o f  t h e  t e a c h e r s ,  where a l l  c r e a t i v i t y  and 

e f f . o r t  must  b e g i n .  

I f  we want t o  reduce  t h e  gap s e p a r a t i n g  u s  f r o m  o t h e r  

d e v e l o p e d  c o u n t r i e s ,  we s h o u l d  do so because t h e  n e x t  g e n e r a t i o n  

may a c t u a l l y  be t h e  Remote Sens ing  g e n e r a t i o n .  T h i s  w i l l  mean 
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b e t t e r  e x p l o r a t i o n  and t a p p i n g  o f  o u r  n a t u r a l  r e s o u r c e s ,  g i v i n g  

u s  an improved  s t a n d a r d  o f  l i v i n g  f o r  o u r  p e o p l e .  

I n  c l o s i n g ,  p e r m i t  me t o  g i v e  an  example.  P r o f e s s i o n a l s  

f rom d i f f e r e n t  c o u n t r i e s  and d i f f e r e n t  d i s c i p l i n e s  ( b i o l o g i s t s ,  

geographers ,  p r o f e s s o r s ,  eng inee rs ,  e t c . )  go t o  t h e  

p o s t - g r a d u a t e  and t r a i n i n g  courses  t h a t  a r e  p e r m a n e n t l y  

a v a i l a b l e  a t  CIAF. Many o f  these p r o f e s s i o n a l s  have b a r e l y  u s e d  

a e r i a l  pho tog raphy ,  and i t  i s  t h e r e f o r e  necessa ry  t o  s t a r t  a 

c o u r s e  i n  Remote Sens ing  w i t h  t h e  most e l e m e n t a r y  p r i n c i p l e s ,  

wh ich  means c o s t  and t i m e  t h a t  c o u l d  be b e t t e r  used i n  s p e c i f i c  

a p p l i c a t i o n s  o f  t e l e d e t e c t i o n .  

I n  a d d i t i o n  t o  t h e s e  exper iences ,  t h e  CIAF has c o n s i d e r e d  

t h e  d i s s e m i n a t i o n  and t e a c h i n g  o f  Remote Sens ing  f r o m  e a r l y  

r e c e n t l y  p u b l i s h e d  a c h i l d ' s  magazine, t i t l e d  "An Aerospace 

Tr ip , . "  o f  wh ich  t h e y  p roduced  10,000 c o p i e s  w i t h  f r e e  

d i s t r i b u t i o n  i n  t h e  c o u n t r i e s '  e l e m e n t a r y  and h i g h  s c h o o l s ,  

t h r o u g h  t h e  N a t i o n a l  Depar tment  o f  E d u c a t i o n  and o t h e r  

o r g a n i z a t i o n s .  We a r e  su re ,  n e v e r t h e l e s s ,  t h a t  t h e  r e s u l t s  w i l l  

n o t  be  t h o s e  hoped f o r ,  s i n c e  t h e  p e r s o n  c l o s e s t  t o  t h e  c h i l d ,  

h i s  t e a c h e r ,  has been n e i t h e r  m o t i v a t e d  n o r  c a p a b l e  o f  a s s i s t i n g  

h i m  i n  h i s  l e a r n i n g .  

/23 c h i l d h o o d  o f  v i t a l  impor tance .  The C e n t e r  has, t h e r e f o r e ,  - 

I n  summary, t h e s e  changes a r e  a t t e m p t i n g  t o  a l t e r  Remote 

S e n s i n g ' s  p y r a m i d a l  t r a i n i n g  s t r u c t u r e  t o  a t r a p e z o i d a l  

s t r u c t u r e  s u p p o r t e d  by  a l a r g e r  and f i r m e r  base. T h i s  w i l l  be 

a c h i e v e d  t h r o u g h  e d u c a t i o n  s t a r t i n g  i n  c h i l d h o o d  and c o n t i n u i n g  

i n t o  ado lescence,  wi thout  n e g l e c t i n g  t h e  h i g h e r  l e v e l s .  T h a t  

i s ,  we have t o  c o n t i n u e  work ing  i n  Geograph ic  Systems o f  

I n f o r m a t i o n ,  D i g i t a l  Computa t ion  and P r o c e s s i n g ,  and I n t e r a c t i v e  

Systems o f  C o n s u l t a t i o n  i n  d e s i g n i n g  and s e t t i n g  up new 

a l g o r i t h m s ,  e t c .  
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We a l s o  s h o u l d  c o n t i n u e  t r a i n i n g  programs o f  r e g i o n a l  

scope,  l i k e  t h o s e  promoted by t h e  CIAF. We shou ld ,  however ,  

m a i n t a i n  t h e  f o l l o w i n g  o b j e c t i v e :  

"If we educa te  c h i l d r e n  i n  Remote S e n s i n g  today ,  we will e n j o y  

t h e  b e n e f i t s  o f  e x p e r t s  tomorrow." 


